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SYSTEM CLOCK GENERATING CIRCUIT 
HAVING A POWER SAVING MODE 
CAPABLE OF MAINTAINING A 

SATISFACTORY PROCESSING SPEED 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 
The present invention relates to a semiconductor inte 

grated circuit. and more speci?cally to a semiconductor 
integrated circuit con?gured to generate a system clock for 
use in a microprocessor or the like. 

2. Description of Related Art 
In the prior art. in order to reduce electric power 

consumption. this type of semiconductor integrated circuit 
has been constructed to selectively use and control two 
oscillators of di?erent oscillation frequencies so as to gen 
erate a necessary system clock to be supplied to a 
microprocessor. as shown in Japanese Patent Application 
laid-open Publication No. JP-A-61- 109126. 

Referring to FIG. 1A. there is shown a block diagram 
illustrating the system clock generating circuit (twin-clock 
control circuit) disclosed in Japanese Patent Application 
laid-open Publication No. JP-A-6l- 109126. The twin-clock 
control circuit. generally designated by Reference Numeral 
3. includes a selector 5 coupled to two oscillators l and 2 of 
diiferent oscillation frequencies and controlled by a micro 
processor 4. and a system clock generation circuit 9 coupled 
to an output of the selector 5 so as to receive a clock 
generated by a selected oscillator and to generate a system 
clock to the microprocessor 4. 

In the circuit shown in FIG. 1A. the oscillator 1 is 
con?gured to generate system clock of a su?iciently high 
frequency to meet with a high speed processing of the 

microprocessor 4. This system clock will be called a cloc ” hereinafter. The oscillator 2 is adapted to produce a 

clock corresponding to a low processing speed of the 
microprocessor 4. This clock will be called a “sub clock” 
hereinafter. and is used for a low power consumption 
operation of the microprocessor. The main and sub clocks 
are supplied from the oscillators 1 and 2 to the selector 5. in 
which either of the main and sub clocks is selected under 
control of the microprocessor 4. and then. supplied to the 
system clock generation circuit 9. In response to the clock 
selected by the selector 5, the system clock generation 
circuit 9 generates a high or low speed system clock. which 
is then supplied to the microprocessor 4. 

Turning to FIG. 1B. there is shown another conventional 
twin-clock control circut. In FIG. 1B. elements similar or 
corresponding to those shown in FIG. 1A are given the same 
Reference Numerals. and explanation thereof will be omit 
ted for simpli?cation of description. 
As seen from a comparison between FIGS. 1A and 1B. the 

second conventional twin-clock control circuit is featured in 
that the selector 5 receives the output of the oscillator 2 
through a frequency multiplying circuit 10. 

Accordingly. the main clock generated by the oscillator 1. 
and a clock obtained by frequency-multiplying the sub clock 
generated by the oscillator 2 by action of the frequency 
multiplying circuit 10. are supplied to the selector 5. so that 
either of the two clocks is selected under control of the 
microprocessor 4. as similarly to the ?rst conventional 
twin-clock control circuit. Furthermore. similarly to the ?rst 
conventional twin-clock control circuit. the system clock 
generation circuit 9 receives the clock selected by the 
selector 5. and generates a system clock. which is then 
supplied to the microprocessor 4. 
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2 
In a semicondutor integrated circuit including the above 

mentioned conventional twin-clock control circuit. when the 
main clock is stopped and the sub clock is selected so that 
the microprocessor operates on the basis of the system clock 
generated from the sub clock. the microprocessor is set in an 
operating mode for saving electric power (electric power 
saving mode). Namely. only the oscillator of a necessary 
minimum frequency is caused to operate. Accordingly. the 
processing speed of the microprocessor based on the sub 
clock may become too low. namely. greatly lower than a 
necessary or acceptable minimum processing speed. 

In addition. in the case of using the frequency multiplying 
circuit. since the frequency multiplying circuit is required to 
have extremely high precision. circuit designing becomes 
very di?icult. A reason for this is because the frequency 
multiplying circuit is inherently unstable against variations 
in temperature. 

SUMIMARY OF THE INVENTION 

Accordingly. it is an object of the present invention to 
provide a system clock generating circuit which has over 
come the above-mentioned defect of the conventional cir 
cuit. 

Another object of the present invention is to provide a 
system clock generating circuit capable of generating. in an 
electric power saving mode. a system clock permitting a 
microprocessor to operate at a satisfactory processing speed. 

Still another object of the present invention is to provide 
a system clock generating circuit capable of generating a 
system clock permitting a microprocessor to operate at a 
satisfactory processing speed. in an electric power saving 
mode. without a frequency multiplying circuit connected to 
a sub clock generating oscillator. 
The above and other objects of the present invention are 

achieved in accordance with the present invention by a 
system clock generating circuit for supplying a system clock 
to a microprocessor. The system clock generating circuit 
comprises a ?rst oscillator for generating a main clock of a 
?rst frequency. a second oscillator for generating a sub clock 
of a second frequency which is lower than the ?rst 
frequency. and a twin-clock control circuit receiving the 
main clockv and the sub clock and controlled by the micro 
processor so as to generate a system clock to be supplied to 
the microprocessor. The twin-clock control circuit generates. 
when the microprocessor is an ordinary operating condition. 
a (n)-phase system clock which is composed of (n) clocks 
for each one instruction cycle. where “n” is a positive even 
number. The twin-clock control circuit also generates. when 
the microprocessor is a consumed electric power saving 
mode. a (n/m)-phase system clock which is composed of 
(n/m) clocks for each one instruction cycle. Where “m” is a 
positive even number but is smaller than “n”. 

In one preferred embodiment. the twin-clock control 
circuit includes a selector receiving the main clock and the 
sub clock and controlled by the microprocessor so as to 
select one of the main clock and the sub clock. a ?rst system 
clock generation circuit receiving the clock outputted from 
the selector for generating the above mentioned (n)-phase 
system ?ock to the microprocessor. and a second system 
clock generation circuit receiving the clock outputted from 
the selector for generating the above-mentioned (n/m)-phase 
system clock to the microprocessor. 
The above and other objects. features and advantages of 

the present invention will be apparent from the following 
description of preferred embodiments of the invention with 
reference to the accompanying drawings. 
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BRJEF DESCRIPTION OF THE DRAWINGS 

FIG. 1Ais a block diagram illustrating one example of the 
conventional system clock generating circuit; 

FIG. 1B is a block diagram illustrating another example 
of the conventional system clock generating circuit; 

FIG. 2 is a block diagram of an embodiment of the system 
clock generating circuit in accordance with the present 
invention; and 

FIG. 3 is a timing chart illustrating the waveform of 
signals appearing on various points in the circuit shown in 
FIG. 2. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

Referring to FIG. 2. there is shown a block diagram of an 
embodiment of the system clock generating circuit in accor 
dance with present invention. In FIG. 2. elements corre 
sponding to those shown in FIG. 1A are given the same 
Reference Numerals. 
The system clock generating circuit includes a ?rst oscil 

lator 1 for generating a main clock of a ?rst frequency. and 
a second oscillator 2 for generating a sub clock of a second 
frequency which is lower than the ?rst frequency. The main 
clock generated by the oscillator 1 and the sub clock 
generated by the oscillator 2 are supplied to a twin-clock 
control circuit 3. which is in turn controlled by a micropro 
cessor 4 so as to supply a controlled system clock to the 
microprocessor 4. 
The twin-clock control circuit 3 includes a selector 5 

coupled to receive the main clock generated by the oscillator 
1 and the sub clock generated by the oscilltor 2. and 
controlled through a system clock control circuit 7 by the 
microprocessor 4. 
The system clock control circuit 7 includes a latch circuit 

7A connected to receive a clock selection signal from the 
microprocessor 4 and to latch the clock selection signal in 
response to a write signal from the microprocessor 4. An 
output of the latch 7A is connected to an input of an inverter 
7B. On the other hand, the selector 5 includes an AND gate 
5A having a ?rst input connected to receive the main clock 
generated by the oscillator 1 and a second input connected 
to the output of the latch 7A. The selector 5 also includes 
another AND gate 5B having a ?rst input connected to 
receive the sub clock generated by the oscillator 2 and a 
second input connected to an output of the inverter 7B. vAn 
output of each of the AND gates and 5B is connected to an 
OR gate 5C. which in turn supplies a system clock (for 
determining a machine cycle) to the microprocessor 4. 
With this arrangement. when the clock selection signal 

from the microprocessor 4 is at a high level and latched in 
the latch 7A. the AND gate 5A is opened and the AND gate 
5B is blocked. so that the main clock generated by the 
oscillator l is selected and supplied through the OR gate 5C 
as the output of the selector 5. On the other hand. when the 
clock selection signal from the microprocessor 4 is at a low 
level and latched in the latch 7A, the AND gate 5A is 
blocked. and the AND gate 5B is opened since the output of 
the inverter 7B becomes a high level. so that the sub clock 
generated by the oscillator 2 is selected and supplied through 
the OR gate 5C as the output of the selector 5. 
The output of the selector 5 is supplied to a (n)-phase 

system clock generation circuit 6 (where “n” is a positive 
even number) and a (n/m)-phase system clock generation 
circuit 8 (where “m” is a positive even number but is smaller 
than “n”). both of which are also controlled by the system 
clock control circuit 7. 
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4 
In the case of “n”=4. the (n)-phase system clock genera 

tion circuit 6 includes a ?ip?op 6A having a non-inverted 
clock input C connected to the output of the OR gate 5C. an 
inverted clock input C connected through an inverter 6B to 
the output of the OR gate 5C. and a reset input R connected 
to the output of the inverter 7B. A pair of complementary 
outputs Q and Q of the ?ip?op 6A are connected to a 
non-inverted clock input C and an inverted clock input C of 
another ?ip?op 6C. which also has a reset input R connected 
to the output of the inverter 7B. 

The (n)-phase system clock. generation circuit 6 also 
includes an AND gate 6D receiving the output of the inverter 
6B and the non-inverted output Q of the ?ip?op 6A. an OR 
gate 6E receiving an output of the AND gate 6D and the 
inverted output Q of the ?ip?op 6A, and an AND gate 6F 
receiving an output of the OR gate 6E and the inverted 
output Q of the ?ip?op 6C. an output of the AND gate 6F 
generating a read clock ‘T’ for an ordinary operation of the 
microprocessor 4. Furthermore. the (n)-phase system clock 
generation circuit 6 includes an AND gate 6G receiving the 
output of the OR gate 5C and the inverted output Q of the 
?ip?op 6A. an OR gate 6H receiving an output of the AND 
gate 6G and the output of the AND gate 6D. and an AND 
gate 61 receiving an output of the OR gate 6H and the 
non-inverted output Q of the ?ip?op 6C. an output of the 
AND gate 61 generating a write clock “L” for the ordinary 
operation of the microprocessor 4. 
On the other hand. in the case of “m”=2. the (n/m)-phase 

system clock generation circuit 8 includes a ?ip?op 8A 
having a non-inverted clock input C connected to the output 
of the OR gate 5C, an inverted clock input C connected 
through an inverter SE to the output of the OR gate 5C. and 
a reset input R connected to the output of the latch 7A. and 
an AND gate 8C receiving an non-inverted output Q of the 
?ip?op 8A and the output of the OR gate 5C. With this 
arrangement. the inverted output Q of the ?ip?op 8A gen 
erates a read clock “P” for a power saving mode operation 
of the microprocessor 4, and an output of the AND gate 8C 
generates a write clock “Q” for the power saving mode 
operation of the microprocessor 4. 
The output of the AND gate 6F and the inverted output 

Q of the ?ip?op 8A are supplied through an OR gate 3A to 
the microprocessor 4 as the read clock, and the output of the 
AND gate 61 and the output of the AND gate 8C are supplied 
through another OR gate 3B to the microprocessor 4 as the 
write clock. 

When the clock selection signal from the microprocessor 
4 is at the high level and latched in the latch 7A, since the 
output of the latch 7A is also at the high level, the ?ip?op 
8A is maintained in a reset condition, and therefore. the 
(n/m)-phase system clock generation circuit 8 is not oper 
able. On the other hand. since the ?ip?ops 6A and 6C are 
operable. the (n)-phase system clock generation circuit 6 is 
also operable. If the clock selection signal from the micro 
processor 4 is at the low level and latched in the latch 7A, 
since the output of the inverter 7B is maintained at the high 
level. the ?ip?ops 6A and 6C are maintained in a reset 
condition. and therefore, the (n)-phase system clock genera 
tion circuit 6 is not operable. However. since the output of 
the latch 7A is maintained at the low level, the ?ip?op 8A 
and hence the (n/m)-phase system clock generation circuit 8. 
is operable. 
Now. operation will be described with reference to FIG. 

3. which shows the waveform of signals appearing at various 
points “A” to “Q” in the circuit shown in FIG. 2. 
Accordingly. it should be understood that the waveforms 
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“A” to “Q” illustrated in FIG. 3 respectively show the 
waveform of signals appearing at corresponding points “A” 
to “Q” in the circuit shown in FIG. 2. In addition. the 
waveforms “A” to “L” shown in FIG. 3 illustrate the 
waveforms when the main clock is selected. namely. the 
clock selection signal generated by the microprocessor 4 is 
at the high level. and the waveforms “M” to “Q” shown in 
FIG. 3 illustrate the waveforms when the sub clock is 
selected. namely. the clock selection signal generated by the 
microprocessor 4 is at the low level. 
When the clock selection signal generated by the micro 

processor 4 is at the high level. the (n/m)-phase system clock 
generation circuit 8 is not operable as mentioned above. and 
the (n)-phase system clock generation circuit 6 receives the 
main clock as shown at “A” in FIG. 3. which is also supplied 
to the microprocessor 4 as the system clock. As a result. the 
AND gate 6F generates the pulse as shown at “I” in FIG. 3. 
which is then supplied as the read clock to the micropro 
cessor 4. and the AND gate 61 generates the pulse as shown 
at “L” in FIG. 3. which is then supplied as the write clock 
to the microprocessor 4. Accordingly. in this ordinary opera 
tion mode. one instruction cycle (completely including at 
least both of the read clock and the write clock) is composed 
of four system clocks (namely. four machine cycles). as will 
be understood from “A” in FIG. 3. Namely. “N”=4. 
On the other hand. when the clock selection signal gen 

erated by the microprocessor 4 is at the low level. the 
(n)-phase system clock generation circuit 6 is not operable 
as mentioned above. and the (n/m)-phase system clock 
generation circuit 8 receives the sub clock as shown at “M” 
in FIG. 3. which is also supplied to the microprocessor 4 as 
the system clock. In the shown example. the sub clock M has 
a frequency that is one-?fth of that of the main clock shown 
at “A” in FIG. 3. However. the ?ip?op 8A generates the 
pulse as shown at “P” in FIG. 3. which is then supplied as 
the read clock to the microprocessor 4. and the AND gate 8C 
generates the pulse as shown at “Q” in FIG. 3. which is then 
supplied as the write clock to the microprocessor 4. 
Accordingly. in this power saving mode. one instruction 

20 

25 

30 

35 

cycle (completely including at least both of the read clock 40 
and the write clock) is composed of two system clocks 
(namely. two machine cycles). as will be understood from 
“M” in FIG. 3. Namely. “M”=2. However. the period of one 
instruction cycle in the power saving mode corresponds to 
only two and one-half of the period of one instruction cycle 
in the ordinary operation mode. although the frequency of 
the system clock was lowered to one-?fth of that in the 
ordinary operation mode. 
As will be apparent from the above. when the system 

clock is changed from the main clock of a high frequency to 
the sub clock of a low frequency. the number of machine 
cycles of one instruction cycle can be made small by 
changing the phase number of the system clock from the 
(n)-phase to the (n/m)-phase. Therefore. the processing 
speed of the microprocessor does not so drop in comparison 
with the drop of the frequency from the main clock to the sub 
clock. Namely. the processing speed of the microprocessor 
can be maintained at a relatively high level. although the 
frequency of the clock has greatly dropped from the main 
clock to the sub clock. In this connection. no frequency 
multiplying circuit is required. 
The invention has thus been shown and described with 

45 

55 

60 

reference to the speci?c embodiments. However. it should ' 
be noted that the present invention is in no way limited to the 
details of the illustrated structures but changes and modi? 
cations may be made within the scope of the appended 
claims. 
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I claim: 
1. A system clock generating circuit for supplying a 

system clock to a microprocessor. the system clock gener 
ating circuit comprising: 

a ?rst oscillator for generating a main clock signal having 
a ?rst frequency. 

a second oscillator for generating a sub clock signal 
having a second frequency. said second frequency 
being lower than said ?rst frequency. 

a twin-clock control circuit receiving said main clock 
signal and said sub clock signal and being controlled by 
said microprocessor so as to generate. based on said 
main clock signal and said clock signal. a system clock 
to be supplied to said microprocessor. 

said twin-clock control circuit generating. when said 
microprocessor is operating in an ordinary operating 
speed mode. an (n)-phase system clock. based on said 
main clock selected as said system clock. Which com 
prises (n) clock pulses for each one instruction cycle. 
where (n) is a positive even number. and 

when said microprocessor is in a power saving mode. said 
twin-clock control circuit generating. based on said sub 
clock selected as said system clock. an (n/m)-phase 
system clock which comprises (n/m) clock pulses for 
each one instruction cycle of said microprocessor. 
where (m) is a positive even number smaller than (n). 

2. A system clock generating circuit as recited in claim 1. 
wherein said twin-clock control circuit comprises: 

a selector for receiving said main clock signal and said 
sub clock signal and being controlled by said micro 
processor so as to select one of said main clock signal 
and said sub clock signal as said system clock. 

an (n) phase system clock generation circuit for receiving 
said system clock outputted from said selector. and for 
outputting said (n)-phase system clock to said 
microprocessor. and 

an (n/m)-phase system clock generation circuit receiving 
said system clock outputted from said selector for 
outputting said (n/m)-phase system clock to said micro 
processor. 

3. A system clock generating circuit as recited in claim 2. 
wherein said (n)-phase system clock comprises: 

a ?rst ?ip-?op having a non-inverting clock input and an 
inverting clock input. said ?rst ?ip-?op receiving said 
system clock at said non-inverting input and an . 
inverted system clock signal at said inverting clock 
input 

4. A system clock generating circuit as recited in claim 3. 
wherein said (n)-phase system clock further comprises: 

a second ?ip-?op having a non-inverting input connected 
to a non-inverting output of said ?rst ?ip-?op and an 
inverting input connected to the inverting output of said 
?rst ?ip-?op; and 

a ?rst AND gate having a ?rst input connected to said 
inverted system clock signal and a second input con 
nected to said non-inverting output of said ?rst ?ip 
?op. 

5. A system clock generating circuit as recited in claim 4. 
wherein said ordinary operating speed mode comprises a 
normal mode. and wherein said (n)-phase system clock 
further comprises: 

a ?rst OR gate having a ?rst input connected to an output 
of said ?rstAND gate and a second input connected to 
said inverting output of said ?rst ?ip-?op; 

a second AND gate having a ?rst input connected to an 
output of said ?rst OR gate and a second input con 
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nected to a non-inverting output of said second ?ip 
?op. said second AND gate outputting a normal mode 
read clock signal; and 

a thirdAND gate having a ?rst input receiving said system 
clock signal and a second input and a second input 
connected to said inverting output of said ?rst ?ip-?op. 

6. A system clock generating circuit as recited in claim 5. 
wherein said (n)-phase system clock further comprises: 

a second OR gate having a ?rst input connected to the 
output of said third AND gate and a second input 
connected to said output of said ?rst AND gate; and 

a fourth AND gate having a ?rst input connected to an 
output of said second OR gate and a second input 
connected to an non-inverting output of said second 
?ip-?op, said fourth AND gate outputting a normal 
mode write clock signal. 

7. A system clock generating circuit as claimed in claim 
2. wherein said ordinary operating speed mode comprises a 
normal mode. and wherein said (n/m)-phase system clock 
comprises: 

a ?ip-?op receiving said system clock at a non-inverting 
input and receiving an inverted system clock at an 
inverting input. an inverting output of said ?ip-?op 
outputting a power saving mode read clock signal 
which has a longer period than said read clock signal in 
said normal mode; and 

an AND gate having a ?rst input connected to a non 
inverting output of said third ?ip-?op and a second 
output for receiving said system clock. said ?fth AND 
gate outputting a power saving mode write clock signal 
which has a longer period than said write clock signal 
in said normal mode. 

8. A system clock generating circuit as claimed in claim 
2, wherein said ordinary operating speed mode comprises a 
normal mode. and wherein said (n/m)-phase system clock 
comprises: 

a ?ip-?op receiving said system clock at a non-inverting 
input and receiving an inverted system clock at an 
inverting input, an inverting output of said ?ip-?op 
outputting a power saving mode read clock signal 
which has a longer period than said read clock signal in 
said normal mode. 

9. A system clock generating circuit as claimed in claim 
8, wherein said (n/m)-phase system clock further comprises: 

an AND gate having a ?rst input connected to a non 
inverting output of said third ?ip-?op and a second 
output for receiving said system clock. 

10. A system clock generating circuit as recited in claim 
1, wherein said twin-clock control circuit comprises: 

a selector for receiving said main clock signal and said 
sub clock signal and for being controlled by said 
microprocessor so as to select one of said main clock 
signal and said sub clock signal as said system clock. 

11. A system clock generating circuit as recited in' claim 
10. wherein said twin-clock control circuit further com 
prises: 

an (n)-phase system clock generation circuit. receiving 
said system clock outputted from said selector. for 
outputting said (n)-phase system clock to said micro 
processor. 

12. A system clock generating circuit as recited in claim 
11. wherein said twin-clock control circuit further com 
prises: 

an (n/m)-phase system clock generation circuit. receiving 
said system clock outputted from said selector, for 
outputting said (n/m)-phase system clock to said micro 
processor. 

8 
13. A microprocessor clock generating circuit for reduc 

ing a number of‘ clock pulses per instruction cycle when in 
a microprocessor power saving mode. comprising: 

a ?rst oscillator for generating normal speed clock pulses 
for a microprocessor normal mode; 

a second oscillator for generating a reduced speed clock 
pulses for a microprocessor power saving mode; 

a selection circuit for selecting said ?rst oscillator when 
said microprocessor is in said normal mode and for 
selecting said second oscillator when said micropro 
cessor is in said power saving mode; 

a twin-clock control circuit for controlling a number of 
clock pulses per instruction cycle of said microproces 
sor where one instruction cycle comprises a read clock 
signal and a write clock signal. said read clock signal 
and said write clock signal being generated according 
to said number of said clock pulses; 

wherein if said microprocessor is in said normal mode. 
said twin-clock control circuit generates a read clock 
signal and a write clock signal in 11 clock pulses. where 
n is an even number. and 

wherein if said microprocessor is in said power saving 
mode. said twin-clock control circuit generates a read 
clock signal and a write clock signal in n/m clock 
pulses. where m is an even number smaller than n. 

14. A clock generating circuit as claimed in claim 13. 
wherein said twin clock control circuit comprises: 

a ?rst ?ip-?op having a non-inverting clock input and an 
inverting clock input. said ?rst ?ip-?op receiving an 
output from said ?rst oscillator at said non-inverting 
input and an inverted output of said ?rst oscillator at 
said inverting clock input. 

15. A clock generating circuit as claimed in claim 14, 
wherein said twin clock control circuit further comprises: 

LII 
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a second ?ip-?op having a non-inverting input connected 
to a non-inverting output of said ?rst ?ip-?op and an 
inverting input connected to the inverting output of said 
?rst ?ip-?op. 

40 16. A clock generating circuit as claimed in claim 15, 
wherein said twin clock control circuit further comprises: 

a ?rst AND gate having a ?rst input connected to said 
inverted output of said ?rst oscillator and a second 
input connected to said non-inverting output of said 
?rst ?ip-?op; 

a ?rst OR gate having a ?rst input connected to an output 
of said ?rst AND gate and a second input connected to 
said inverting output of said ?rst ?ip-?op; and 

a second AND gate having a ?rst input connected to an 
output of said ?rst OR gate and a second input con 
nected to a non-inverting output of said second ?ip 
?op, said second AND gate outputting a normal mode 
read clock signal. ~ 

17. A clock generating circuit as claimed in claim 16. 
wherein said twin clock control circuit further comprises: 

a thirdAND gate having a ?rst input receiving said system 
clock signal and a second input connected to said 
inverting output of said ?rst ?ip-?op; 

a second OR gate having a ?rst input connected to the 
output of said third AND gate and a second input 
connected to said output of said ?rst AND gate; and 

a fourth AND gate having a ?rst input connected to an 
output of said second OR gate and a second input 
connected to an non-inverting output of said second 
?ip-?op. said fourth AND gate outputting a normal 
mode write clock signal. 

45 
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18. A clock generating circuit as claimed in claim 13. 

further comprising: 

a ?ip-?op receiving an output from said second oscillator 
at a non-inverting input and receiving an inverted 
output from said second oscillator. an inverting output 
of said ?ip-?op outputting a power saving mode read 
clock signal which has a longer period than said read 
clock signal in said normal mode; 

an AND gate having a ?rst input connected to a non 
inverting output of said ?ip-?op and a second output 
receiving said output from said second oscillator. said 
AND gate outputting a power saving mode write clock 
signal which has a longer period than a write clock 
signal in said normal mode. 

19. A device for reducing a number of clocks in an 
instruction cycle. comprising: 

a fast clock to operate a microprocessor in a normal mode; 

a slow clock to operate said microprocessor in a power 

saving mode; 

10 
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mode selection means. connected to said fast clock and to 
said slow clock. for supplying one of said fast clock and 
said slow clock to said microprocessor; and 

instruction cycle controlling means. connected to said 
mode selection means. for controlling an instruction 
cycle timing to clock speed ratio. where an instruction 
cycle comprises a read clock signal followed by a write 
clock signal. said read clock signal and said write clock 
signal being generated according to a number of said 
clock pulses being issued. 

wherein. when said fast clock is selected. said instruction 
cycle controlling means generates a read clock signal 
and a write clock signal in 11 clock pulses. where n is an 
even number. and 

wherein. when said slow clock is selected. said instruction 
cycle controlling means generates a read clock signal 
and a Write clock signal in n/m clock pulses. where m 
is an even number smaller than n. 

20. A device according to claim 19. wherein n is 4 and m 
is 2. 


